Src family kinases mediate receptor-stimulated, phosphoinositide 3-kinase-dependent, tyrosine phosphorylation of dual adaptor for phosphotyrosine and 3-phosphoinositides-1 in endothelial and B cell lines.
DAPP-1 (dual-adaptor for phosphotyrosine and 3-phosphoinositides-1) is a broadly distributed pleckstrin homology (PH) and Src homology 2 domain containing protein that can bind phosphatidylinositol 3,4,5-trisphosphate (PtdIns(3,4,5)P(3)) and can be phosphorylated on tyrosine 139 and internalised in response to activation of type I phosphoinositide 3-kinases (PI3K). Tyrosine phosphorylation of DAPP-1 appears important for appropriate intracellular targeting and creates a potential binding site for Src homology 2 domain-containing proteins. In endothelial cells overexpressing wild-type platelet-derived growth factor beta (PDGFbeta) receptors, which express Bmx and Src as their major Btk (Bruton's tyrosine kinase) family and Src family tyrosine kinases, respectively, PDGF can stimulate PI3K-dependent tyrosine phosphorylation of DAPP-1. Transient overexpression of Src most effectively, compared with Bmx and Syk, augments basal and PDGF-stimulated tyrosine phosphorylation of DAPP-1, whereas overexpression of dominant-negative Src, but not dominant-negative Bmx, inhibits PDGF-stimulated phosphorylation of DAPP-1. Cells expressing mutant PDGFbeta (Y579F/Y581F) receptors (which fail to bind and activate Src-type kinases) fail to tyrosine phosphorylate DAPP-1 in response to PDGF. We show that in DT40 chicken B cell lines, antibody stimulation leads to PI3K-dependent tyrosine phosphorylation of DAPP-1 that is lost in Lyn- or Syk-deficient cell lines but not Btk-deficient cell lines. PI3K-dependent activation of PKB is only lost in Syk-deficient lines. Finally, in vitro we find lipid-modified Src to be the most effective DAPP-1 tyrosine kinase (versus Syk, Lyn, Btk, and Bmx); phosphorylation of DAPP-1 but not Src autophosphorylation is stimulated approximately 10-fold by PtdIns(3,4,5)P(3) (IC(50) = 150 nm) and phosphatidylinositol 3,4-bisphosphate but not by their nonbiological diastereoisomers and depends on PH domain mediated binding of DAPP-1 to PtdIns(3,4,5)P(3)-containing membranes. We conclude that Src family kinases are responsible for tyrosine phosphorylation of DAPP-1 in vivo and that PI3K regulation is at the level of PH domain-mediated translocation of DAPP-1 to PI3K products in the membrane.